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(57)Abstract x , iU 

PROBLEM TO BE SOLVED: To obtain a general-purpose expression vector for a bacterium of the genus 
Rhodococcus, containing a mutant type regulatory factor having actions on constituent activation of a nitrilase 
gene promoter and capable of highly expressing the objective gene. 

SOLUTION: This expression vector for a bacterium of the genus Rhodococcus comprises a DNA region capable ot 
coding a regulatory factor having actions on the activation of a nitrilase gene promoter, a nitrilase promoter gene 
DNA region undergoing the activation by the regulatory factor, a DNA region capable of proliferating in the 
bacterium of the genus Rhodococcus and a drug-resistant DNA region capable of functioning in the bacterium of 
the genus Rhodococcus. An exogenote is integrated into the expression vector for the bacterium of the genus 
Rhodococcus and made to coexist in the bacterial cell of the genus Rhodococcus to thereby enable the 
constituent expression of the exogenote. 
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(6i-4*ai)WttDNA«i**^-eft4n K3»*^« 




; 

[#fFiff*<OfEB] 

W**ll TIE (1)-(4) <ODNAffl*££-§-A,T-& 
JdK37*X (Rhodococcus) ^IfflSffl^SI-^ ? ~o 

(2) (1) WPaH^J-J: «J«ttfk*$«t4- h U7-4f 

(3) n Kay *^JR«*iMJ|&rt-eJi«|nr«6iDNA*« 

(4) o Ka y * ^JRiW«lciJV>r«l!6-r4*aiJ»ftDN 
AfB« 

2 ] w»h?-#e?ij#-§- 1 <o r 5 y mae?ij * 
m-r i> # ^ k <t one?*** 2 <o t ? / ^ee^ij * 

[ 3 ] * K£a- K-f* jtf£T-75WiJ 
#■» 3 is J: 0» mm^- 4 <7)ig«Be?iJ * *f & It #JB 2 E 

[Ifi**4] n Ka y *^Sfflffi«8&|*IT-1g«*iJlW 
jjfc&DNA$fiS7$ 5 V5* 5 Kp RC 0 0 1 , pRCOO 
2. pRC0 0 3iiO*pRC0 0 4^f>^I.Si4^I 

[i*S5l *#JiHtDNA*J«**h9>^sJfV>T 
N 9 0 3 v>W-ttitf5^f>^-2)»** 

[at** 6] mi- 5 izim^m.^? f-iz- 
Ka?-Hfa{ET£»<^A7 i i&&;i#::^* 

5 K 0 

[S?*S7] «f**6E*Oift»i#:"r9^5 KlCfc 
[0 0 0 1] 

<7>#§3i £ pT#^ itl>DK37*X (Rhodococcus) ffifflW 
'J 7--t*jitfE^-7'o^— ^-DNAffiit, nK37« 

*«i«i*3t?«»Tirtt4 d n A®m.is x vmmzm&itt 

Sr-f trDNA^JSSr^i-^^a^^ fc^l-w 
of&S^ h 'J /Ufc Ka^--t?iB:{S : ?-£&«fe& 

A/i^a X 5 KK J: *) ff^KH£& S *L7t D^vWji tc 

[0 0 0 2] 

d Ka-y *^«^*!-r-&a^»ii, *o 

•J *«<0**tt*ift i 7tt±iP7jc^»(C ii75 K i tz (i 
KO^SOtt=3RIfflSix-cv>4 (#H¥2-470 , #P¥3- 
251192#.BB) 0 Cft<bO»%*£trflt£ftf)*tt 
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*fS^S.&x. «fc *) ?t>i:*ffiit»i:aA 

1--SjR*.* t 4SfLTV»«5 (^fM¥4-211379, #^^P6-25 
296 , 4fM¥6-303971#H3) „ £<bt~, nKa-y#*JR 

y°?XA Y<r>%m (^f^2p4-1 48685, If M ¥4-330287, 
#W¥7-255484. #H¥ ^^-OH* (ft 

^¥5-64589 , #^¥8-56669 > Journal of Bacterid 
ogy 170, 638-645 (1988) , *ffl!|fft 4,920,054) fc* 
10 fffttetlX^^&o 

[0 0 0 3]$^^^ tti:nK3y*X jl'J 
xn^'n (Rhodococcus erythropol is) S K 9 2 

ILL. IS^a'aX 5 r^??- P K4 ^I^tn Kay 
*^JS#rtT*0|&a«:nr*fei: L£ (#l$¥8-173169# 
St) 0 - HJ9-Hf»R*J«ftfbLJt3£*l*S 

K 9 2 — B lflcOWricffct-Hfei^UPWH^ia- K 

20 C t * Bj^d Lfc (#^¥9-23832 ^&$fc# 

M) o 
[0 0 0 4] 

T-D Ka -y -h ^moVimttStt^M^? 9-{±ftbiXXi5 
[0 0 0 5] 

[K«* tfife-f 4 £*<*>¥&] ***tt«T, «ft5fttWW 

[0 0 0 6] i-^fe*>, *§IW{±, 

1) TIfi (1)~(4) <0DNA«tti^tWDK3y 

(Rhodococcus) ^ 

^^op|5@^-^a- Ki"4DNA«li* 

(2) (1) OPffiB^UitJflraffcfcSJt&ihy?-* 

(3) D Ka y *X««B«i9BJ!&F , 1-C*SStnr^^DNA*JS 

(4) n Kay *^jPMffl«U*iV»T«l!61-4*#J»1tDN 
A«« 

2) ±iei§^^ ^-U- b ');l/fc K5^— tfilfs^* 

t^M^aft£#-/7^^ k. tchxf\,z^ 

3) ±fB&&;i#7'aX5 Kt- J: <0 miim$ittzu K 
[0 0 0 7] 

50 So &*i> ^ftSomi^lin K3?*^i'J^n-f 
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U X (Rhodococcus erythropol is) S K 9 2 ftO^^ft 
SK9 2- Blttft*Ot^)t'*44 ? , SK9 2ftfi* 

[0008] SK92-B1 Wit R. erythropol i s SK9 
2-BMFEPM P- 1 4 8 5 3) , SK9 2flcli Rho 
dococcus sp. SK92 (FEPM BP- 3 3 2 4) i: L 

X, **t^*LX*««K^X*X«tt«W^W^*K 

T<Dt&*)X*>Z>o "t&fc>*>, SK92ftft^h ] j7 
-•tfitfr^^i^iainitf^Sr^tf^^X^ KpSKl 
0 6(iiiX*^W+&^«l£»H* E. coli JM109/pSK10 
6 (FERM P- 1 4 8 5 6), SK92-B11*ft 

KpB SK2 0 1 (4Cft***-rA«Kte«# E. coli 
JM109/pBSK201 (FERM P - 1 4 8 5 5 ) , tt^T 9 

R. rhodochrous ATCC 12674/pK4 (FERM BP-3 
731) , DK37n n K?n** J - lftOH 
h U;H1 K^-^fc^^tr*/^;^ KpNH 
J I 0H(i£ft£^t1"£ff£«teJft# TG1/pNHJ10H (F 
ERM BP-2 7 7 7) , 7 7X ^ Kp S J 0 2 3 (i 
R. rhodochrous ATCC12674/pSJ023 (FER 
M P - 1 6 1 0 8 ) t IT, m C < X«SE«K±*I 

[0 0 0 9] 

[Xttffl] KIT, **«^j:»)*J»I^BiW-r-6o fc*f 

[0010] *ifc#J 1 
1) tottMtti* X* KO 

1-1) DNABffrOftB 

S K9 2*fi*<7) , 7 P ^X^ KpSKlO eoiHISitfe^ 
*a- Ki-*jtfi^**tr1W« 0&3 k b EcoRV 
BrfiO (#H¥8-173169#H0 Sr. SK92-Blftft 
*<D7^;^ KpBSK20 1 OWISilfg^in- K-f 
*»e^*-frtr«* (»3 kb EcoRVBfM-) fc * 
B*&*.&7 r ?*5 KpBSK3 0 2 (^¥9-23832 
#HB) frMRURS a c i-eSHtffk 7. 3 k bOS a 
cIBfM-SrO. 7%T^rn-^«K»»*cJ:»}4MiU 
»)«J^ffiLHIJRL^o 10^lco P BSK302 
UWL> l OiiKMRVMHrftl 0 ^ K Mcffi*7 
8^1. CURSORS acl2ju 1 SrtJDx 3 7t:tlT2B# 
IBKJ&S*fco ^^-i:M:pUC 1 1 SWWi* 
OJ: ^KffcSLfco 1 0^ 1 OpUC 1 1 8Wtll 0 

tt«ftfWR&»itt«» 10//K asm* 7 7 ^ u «ir 

S a c I 2 ju 1 *inx. 3 7 tt 2 WfBRCI*, "7 * 

/-/HiML jE.^y-;Wtia$^^f*<e*SL-c 5 0^ l 
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(aaaa^^a) i ^ i > 1 o««ft««jsi o^ 
i , ass* 3 9^ i £*n;t6 5t;-ejRjE«7Ay-;i/ja 

7. 3 k bmfrZ^tsDNAMftWfrl ju 1 *, _tf£0 
ioUIWLfcS a c I^JBfrpUC 1 1 8^7<y-y 

3>+^ (Sffl>t*S:^tt) * m^x 4 ic-e— KfeRi& 

fcU J: *) p UC 1 1 8^0#Atffo^ 0 
[0 0 11] 1-2) ^RClftfrOft»i3J:0 f a«ix.ft:D 
NAOilgiJ 
10 *»lJM10 9tttLB«* (1. 

h>, 0. 5%An^f-XFx^, 0. 5%NaC 
1) lmU:giL3 7t:, 5B#WlWJ»*U C^ig* 
ftl 00// l^SOB^i50ml (2%^hh'J7 f 
b>\ 0. 5%'^ b>f ~X h«x**, lOmMNaC 
K 2. 5mMKCl, 1 mMM g S Oa , ImMMg 
C 1 2 ) Utnx. 0«FWJS*Lfco *<bizi 

^IL/:fl (^1 3m 1 TFtffi (2 OmMP I PE 
S-KOH (pH 6.0) . 2 0 OmMKC 1 , 1 OmMC 
a C 1 2 . 4 0 mMM n C 1 2 ) £ 1 3 m 1 tJPx.. 0 TC 

20 xi o^jftgf^ wftjt^Lfco ±a**^^i*. **« 

Lfc*Mi:*TF»iD[3. 2ml{:Ii5L0. 2 2m 

l oy^f;^^t^'> KSrinx-or-ei o&ffltf l 
fco ^ Uftfilf:^>t:r> h-t^2 0 0// 1 CiX 
S 1-1) tftSlta«x^7^^ K**#i-4fliFffi 
(DNA70'7'J-) 4 1 0 // 1 O'er* 3 0 53* 

WiWAk. 4 2W3 0 #W t: - h v a y ? £#x. 0 
2#W#*M&, SOC^i (SOB«*i:2 0mM^ 
=*-**inx.fcfcO) 4:0. 8 m 1 *Px. 3 7 t^T 6 0 
*Mffia**L/wo -tL*2 0 0 /i l-for>tfvU > 
JO 100/ig/mlMmM^IPTG (>fV^ntf^- 
^-^**7MyK) tO. 3mMOX-gal (5 
-•7'n^-4 - ^nn-3-r/ KU )V- p -V — if*? 
?Y\£*7/i,Y) ^LBS^iCiL 3 7tT 

[0012] 1-3) X ^ KOW» 

It 1-2) -CBIRLfcJglMESM** lOOmlOLBiS 
iCT3 7W- !ft**L, «**^J:*)«fei*- 

40 iSffil (2mM^n-^ lOmMEDTA. 2 

5 mMT ris'HCl (pH 8.0) HraL 'J V^- 
A?:2 5mg»Px> 0tt3 O^WJBcfiL^io 

(INN a OH. 5%SDS) 1 0m 1 SOiOtt 5 
^KftfiL. itflSlll (3MSSth^^ (pH4.8)£ 
7. 5m liDx. 0*0^3 0#[fflt$ceL*:o Cltt?rJfi^ 
L. fO±8^C5 0m 1 (D*.? S -)\s£1]\\z-2b^& 
<bL±miM*)l%£ 5m 1 (Dmmv ( l OmMBSt b 
U ^7 A. 5 0 mMT r i s • HC I (pH 8.0) t U 
^ ur--t' AM ( 1 0 m g/m 1 ) Sr 2 . 5 M 1 SOx. 

50 Ifit2 0»rflfttl^o ^nt:i2mlOx^y-;i, 
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Lfco :Ur#^tLf:7'7XU^pBSK3 0 5 t 
[0013] 2) 'J tfitfiT-^n^-^-TSE 

Ig 1) tsi^Lfzy°y ^ S KpBSK3 0 

(FERM BP- 3 7 3 1 :nK^7^l7'7^^ 
KpRC0 0 4 t*»I^^-pHSG 2 9 9 (h9 
>X^V>TN9 0 3fi3fe<0#^>f v>im«{£^* 
*tr) (#B3¥5-64589 , #H3¥5-68 

566 #?B) ) tlf:-/7^^ Ki:ft8L^o ^7^; K 
p B S K 3 0 5 £MRW«X baUEcoRI "C«IBr 
7. 3 k bOBJfJt£0. 7%T^n-x*^*»tC 
J: ^8£U yjwj: ^W^ffiLHJRL^o 1 0 ^ 1 co P 
B S K 3 0 5 Hit U 1 0 ffrftKflJKR%»ffi% 1 0 fx 

1 > i^M* 76// K tUPJ£»f{f X baUEcoRU 

[0 0 14] ^^^-ufflv*fc P K4l»M-<i^:<0J:-9U 
fNRLfco 10^ 10 P K4i:ltL10iI*lRB* 
ttffft 1 0 ^ U «W*7 8 ^ U 1RBXE c o R I 

2^ i tsnx.3 7t;-e2«FiBKJc&». 7xy-^i, 

[0 0 15] J — 1 ttHi- h "J A/fc K9 9 — HfilfS^ 
t^tr6. 0kbDNABfW f pUCl 
*&4*Lfcy9*3 KpNHJ 1 OH [4*58^4-21137 
9. Biochim. Biophys. Acta 1129, 23-33(1991) #»] 
**JR#*B amH I T% «»»-t^7 7>f ^-v a ^ 
LT77X^ KpFY 7 0 2 *ftBLfc 0 -*L£faJKB£ 
tEcoRVtWt, U>*-pXbaI (Sifitt 
^tt) k9^y-^a>U ^MlSfEcoR 
IT^Bf^h , J^^K^^-Hfitte^-*#tf2. Ik 
b^KrJt^O. 7%T^rn-^«»aj»UJ: i)4^«U 
^^SIUIML^ 7. 3kbifrlA< It, 
- h y/ui: K9^— tfitfe^t^tp 2. lkb»ttl/< 
1 & XX/, ±E<7)Xb a I <h E c o R ItyVftp K4 1 M 

0 2^8U: (HI) o 

iooi6]3) n h*xy*AmiKm*>i&n$mi**v 

DK3-;n nK*n»** ATCC 1 2 6 7 4SO 
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KpS J 0 0 2 £BftfffflNftl 0^ 1 tft^U ?K 

l£?*A»iCET- 2 0 0S (B##*) UJ:»}*» 
3£ft3. 8kV/cm, /n°;uxiH 1 m s , > * ;i/ X H $fc 2 

?frT10#W»«U 3 7t:r% 7 
**fTV*. MYKig* (0. 5%^ l J^-7*h>, 0. 3 
h^e^ Fx^rX, 0. 3%A^h^-7hx* 
70 X, 0. 2%KH2 P04 , 0. 2%K 2 H P 04 (pH 
7.0)) 5 0 0 ^ 1 £tJPx, 2 6T\ 3«fIB««*&*L 
fcffe, 7 5/i g/m 1 *tv^fy>AJ)MYK#^ft 
Uf*L2 6t;, 3BB*»Uo 
[0 0 17] :o LTflSRLfcn Kn 
x.flc (ATCC 1 2 6 7 4/pSJ 0 0 2) ^MYK^ 
* (5 0//g/ml*t'7'fv>tt) lOmlCgiU 

3 0ic-e2 4«FB«**Uo :o^faimi^i 

10 0ml (1. 0. 1%/^h-f- 

Xhjn*;*, 0. 0 5% 

20 KH2 P04 . 0. 0 5%K2 HP 04 , 0. 0 5 %« 
R^ny^A, 0. 0 1 %*ffcn/*/U K pH 7.2 . 
5 0^g/ml#^"7^->>^*) tzjpx., 3 0W6 0«f 
IW§«Lfc 0 lOl^^SOmM^IfW 
(pH 7.7) Kfl&SU -to —SB £2. 5%T^ , ;n-h 

'j^mt^HiH»fi*tiot;, i o^eibs-* 

CC12 6 74/pSJ0 02C^^t, 4 4mMOT 

[0018] 4) 7*7^U*pSJ 0 2 3 OfpfS 
p S J 0 0 2 Kti. *f£^l63au^R*v^«* f i>e# 

P s j o 2 3 tftnLfco p s j o o 2 zmmmmE c 

oRlT«»m $M:EcoRVtMUS¥ 

tt^:7^y-y3>^v\ y^^^ 
KpS J 0 0 8 tftSLfco 10^lOpSJ002tl 
»U 1 0ffif«JK«R«*««*l Oai U ^StK7 
40 9. 5// K IRSJSEcoRlO. 5,ul£flP;i3 7 

Tl 0^ lWKI*(:S»Lfco S^K Klenow Fragm 

ent (^aa*s:#tt) 2^1.1 oi&«£^«j*ri 0 

A« 1 > ««7K7 8 ^ 1 ^*P^_3 7 VX'Rfc&y * S - ^ 
tea, i^y-^tJSSrtTV^ttiftUTftfcMTKl 0^ li: 
»»Lfc 0 14. 6 k bODNA H* S: 0 . 7%Tifu 

fco EURLfcDNABfit 10^1 tcitt 1 01§«S©J1S 
»%tt«ftl 0/i U i^0*7 8ju U ©JK»*E c o 
50 RV2^ 1 SrftJx., 2«pWJEJ£;S*. 7x/-m 
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T«He«k*Jh.fc*li»J: <9 S Kp S J O 0 8 Sr 

[0 0 19] 77XU>BSK3 0 2 A^Hffi 

Ki-*iteT-**tr*«, »3kb Ec 
oRVilt^, 0. 7%T#n-*m«j)J&UJ:»»5M* 

ii, 1 0 // 1 Op B SK3 0 2 UStfU lO^i&SftJPil 
1 0 M U i«li7K7 8 /i U iKSfE c o 
RV2 fjt 1 £Snx.3 7 < CU"C2WFlBRl£S**CfctCj: 
*)ffo^o :^3kbEc o R VBfM* 1 m i E c o 
R I -CflJBf Lfcp UC 118t7^'-v3>^7F 

U £ *) p UC 1 1 Xift*<\ pBSK202£ 

ftULfco 7°7X^ KpBSK 2 0 2 iMR»fE c o 
RI~eWf£> 3kbilt^0. 7 %T#n 

[0020] ^xn*psjoo8 zmmmm 

--tf (SMtK^tt) tBAPftlSrlTK 8. 7 2 
kb»f)t^0. 7%7^n-xi^iCJ: «J5MiU 
r>l>£ 0§J*)ffiLlffli|XLfco CLtlfc p B SK 2 0 2 
03kbEcoRI fflf M- i: £ ^ >f r- v 3 > * v h (S 

«K 77^U'pSJ 0 2 3 *fBRLfc (H2) o 
[0 0 2 1 ] 5) 7 J 7^^KpSJ 0 2 3 £^frn Yu 

IS 3) tH*:LT, 7 p 7X^KpSJ 0 2 3OnK 
aijyTs D F^n^XATCC 1 2 6 7 4-^<7)*A£ 
fi^&^Jftx.# (ATCC 1 2 6 7 4/pSJ 0 2 3) 

x.#*MYK«» (5 0^g/ml*t-7>fy>^f) 10 
mlCgiU 3 0Ct2 4WHi*l!Uo 
ftlml^ftlOOml (1. 0. 

b4-xh^*x, i ^ >wt± v u •> 

A. 0. 0 5%KH2 P04 . 0. 0 5%K2 HP 
04 . 0. 0 5%iK"7^y«7A, 0. 0 1%&ftn 
pH 7.2. 5 0 M Q/m\Jji~?4 v>^fr) USD 



70 



20 



30 



40 
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0mM'J>SM (pH 7.7) CISL, 
2. 5%r^ i ;n-h>;;uSr^i-^|Bj«»jjJ[iti-ci 0 
10»RJ6S*fc o 1 NJMOSStOKJ: OKlSSrih 

[o o 2 2] 6) n K3 -y # <?-<n 

X« 4) tML7t-/7X^ Kp S J 0 2 3 ^<b~ h U 
JLfflWiM^^-^SLfco 10/. lOpSJO 

2 3*:»u 1 ottAKMimxmtti o^uati 

7X7 8 ^ U »JI£S*X b a I 2 ^ 1 SrflUx. 3 7ti:t 

afle^^a) tfflv^r4t:-e-!feRjcs*fco x 

S 1-2) |W|«*:B&BJM1 09on>tff> h-fc^tfts 
SU ClOJKJoift* 1 0/i lira*., 0Ct3 O^ML 
fco *<£>'ik, 42tt30Wli-hy377^x.O 
CT2*W*aia, SOCif*ttl£0. 8 m 1 JDXL3 7t: 
UT6 0 Lfco -ft* 2 0 0 ^1 fo?)t 

v>fy>l 0 0/z g/m lt^LB#7;«*i:i^ 

3 7Ct»*Ltc «^i±t:tfl^:iSKfft3 
n--(:oi^I$l 1-3) leliy^^^ KOJMftiffo 
fco LTW^ti^y^^^ KipRYOlU* 

[0 0 2 3 ] 

^ o 

[0 0 2 4] 
[BWSEl 

E?9** : 1 
Eyyoes : 2 4 4 

mm 

x'J7>n,f >JX (Rhodococcus 



erythropol is) 

I S K 9 2 - B 1 



MetAlaGlyAlaAspValHisAlaGlnGlyGlyThrAsnArgArg 15 

AlaArgl I eLeuVa I Va I AspAspG I uLysH i sVa I A rgTh rMet 30 

ValThrTrpGlnLeuGluSerGluAsnPheAspValValAlaAla 45 

AlaAspGlyAspAlaAlaLeuArgGlnValThrGluSerAlaPro 60 

AspLeuMet Va I LeuAspLeuSerLeuProG I yLysG I yG I yLeu 75 

GluValLeuAlaThrValArgArgThrAspAlaLeuProl leVal 90 

ValLeuThrAlaArgArgAspGluThrGluArgl leValAlaLeu 105 

AspLeuG I yA I aAspAspTy r Va 1 1 leLysProPheSerProArg 120 
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[0025] mm^ : 2 

gE?iJcO;R£ I 5 3 4 



(6) 



GluLeuAlaAlaArgl leArgAlaValLeuArgArgThrThrAla 135 

G I uP r oP r oH i sG I uA I aA I aVa I G I nA rgPheG I yAspLeuG I u 1 50 

1 1 eAspTh r A I aA I aA r gG I uVa I A rgLeuH i sG I y I leProLeu 165 

G I uPheTh r Th r LysG I uPheAspLeuLeuA I aTy rMet A I aA I a 1 80 

SerProMetG I nVa I PheSerArgArgArgLeuLeuLeuGI uVa I 195 

TrpArgSerSerProAspTrpGlnGlnAspAlaThrValThrGlu 210 

HisValHisArgl leArgArgLysl leGluGluAspProThrLys 225 

P r oTh r 1 1 eLeuG I nTh r Va I A r gG I yA I aG I yTy r A rgPheAsp 240 

GlyGluArgAla 244 

10 jgflS 

£M%x : n Krr v fix 
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MetMetThrAspThrLeuProSerSerSerArgTrpThrLeuGlu 15 

G I yP r oH i sLeuG I nP roLeuG I nG I yG I uA I aLeuA I aAspLeu 30 

HisAlaArgThrLeuGluMet I leThrSerGlyArgGluLeuHis 45 

GluThrLeuGluValValAlaArgGlyl leGluGluLeuMetPro 60 

G I yLysA r gCysA I a 1 1 eLeuLeuLeuAspAsnTh rG I yP roVa I 75 

LeuA r gCysG I yA I aA I aP r oTh rMet Se r A I aP roT r pA r gA r g 90 

Trpl leAspSerLeuValProGlyProMetSerGlyGlyCysGly 105 

ThrAlaValHisLeuGlyGluProVal I leSerTyrAspValAla 120 

AspAspP roLysPheArgG I yProPheArgA I aA I aA I aLeuH is 1 35 

GluGlyl leArgAlaCysTrpSerThrProValThrSerGlyAsp 150 

GlyThrl leLeuGlyThrPheAlal leTyrGlySerValProAla 165 

PheProA I aG I nG I nAspVa I A I aLeuVa I Th rG I nCysTh r Asp 1 80 

LeuTh r A I aA I aVa I II eTh r Th r H i sLysLeuH i sG I nAspLeu 1 95 

SerMetSerGluGluArgPheArgArgThrPheAspSerAsnVal 210 

ValGlyMetAlaLeuLeuAspGluSerGlySerSerl leArgVal 225 

AsnAspTh r LeuCy sA I aLeuTh r A I aA I aP roP r oA r gA r gLeu 240 

LeuGlyHisProMetGlnGlul leLeuThrAlaAspSerArgGlu 255 

P roPheA I aAsnG I nLeuSe rSe r I leArgGluGlyLeuThrAsp 270 

GlyGlyGlnLeuAspGlyArgl leGlnThrThrGlyGlyArgTrp 285 

I leProValHisLeuSerl leSerGlyMetTrpThrThrGluArg 300 

G I uPheMet G I yPheSe r Va I H i sVa I LeuAsp 1 1 eSe rG I uA rg 315 

LeuA I aA I aG I uArgA I aArgG I uG I uG I nLeuG I uA I aG I uVa I 330 

AlaArgHisThrAlaGluGluAlaSerArgAlaLysSerTbrPhe 345 

LeuSe rG I yMetTh rH i sG I uVa I G I nTh rP roMet A I aVa 1 1 le 360 

Va I G I yPheSe r G I uLeuLeuG I uTh r LeuAspLeuAspG I uG I u 375 

ArgArgGlnCysAlaTyrArgLysl leGlyGluAlaAlaLysHis 390 

Va 1 1 1 eSe r LeuVa I AspAspVa I LeuAsp 1 1 eA I aLys I leGlu 405 

A I aG I yA I a I I eTh rLeuG I nAspG I uAsp 1 1 eAspLeuSe rG I u 420 

GluValAlaThr I leVa IGluMetLeuGI uProl leAlaArgAsp 435 

ArgAspA rgAspVa I CysLeuArgTy r Va I P roProG I nTh rP ro 450 

Va I H i sVa I CysSe r AspA rgA r gA r gVa I A rgG I uVa I LeuLeu 465 

Asn 1 1 eVa I Se r AsnG I y 1 1 eLy sTy r AsnA r gLeuG I yG I y Va I 480 

ValAspProProThrGlySerGlyAlaAlaArgProArgGlnThr 495 

ArgAlaProAspTyrProAlaThrProThrThrAsnSerSerSer 510 

P roSe rTh r G I yT r pG I uSe r A rgP roA rgG I yCysLysG I yA rg 525 
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G I ySe r Va I Le uA r gSe r P r o A I aA r g 

[0 0 2 6] mm^r : 3 
SE?ijOS£ : 7 3 5 

BS?ijoM : mm 
m<7)& : -*« 

h*°nv- : mm * 
: 

ATG GCC GGA GCG GAC GTC CAC GCC CAG 
GCA CGC ATC CTC GTC GTC GAC GAC GAA 
GTG ACG TGG CAA CTC GAA TCG GAG AAT 
GCA GAC GGA GAT GCG GCA CTG CGT CAG 
GAT TTG ATG GTG CTC GAT CTG TCG CTC 
GAA GTG CTC GCT ACG GTC CGC AGA ACC 
GTG CTC ACA GCA CGC CGC GAT GAA ACC 
GAT CTC GGC GCC GAT GAC TAC GTC ATC 
GAA TTG GCC GCC CGT ATC CGG GCA GTG 
GAA CCC CCA CAC GAG GCG GCG GTT CAG 
ATC GAC ACC GCT GCG CGC GAG GTT CGG 
GAG TTC ACC ACC AAG GAG TTC GAT CTG 
TCA CCG ATG CAG GTC TTC AGC CGA CGC 
TGG CGA TCG TCG CCC GAC TGG CAG CAG 
CAC GTG CAC CGC ATT CGC CGC AAG ATC 
CCG ACG ATC CTG CAG ACA GTG CGG GGA 
GGA GAG CGT GCA TGA 
[0 0 2 7] Efll** : 4 
K£iJ<0g£ : 1 6 0 5 

E^ijoffi : «@£ 

mom : -*« 
h*°nv- : mm 

mt : 

ATG ATG ACC GAC ACA CTG CCC TCC TCG 
GGC CCG CAT CTC CAG CCG CTG CAG GGT 
CAC GCC CGT ACG CTC GAG ATG ATC ACT 
GAG ACA CTC GAG GTG GTC GCC CGC GGC 
GGC AAA CGT TGC GCA ATT CTG TTG CTC 
TTG CGC TGC GGC GCG GCC CCA ACA ATG 
TGG ATC GAC AGC CTC GTC CCT GGT CCG 
ACA GCG GTT CAC CTC GGC GAG CCG GTT 
GAT GAC CCG AAA TTC CGC GGC CCC TTC 
GAG GGC ATA CGT GCC TGC TGG TCC ACC 
GGC ACG ATC CTC GGC ACT TTC GCG ATC 
TTC CCC GCA CAA CAG GAC GTT GCC CTG 
CTG ACC GCT GCC GTC ATC ACC ACC CAC 
AGC ATG AGC GAG GAG CGG TTC CGA CGC 
GTC GGC ATG GCA CTT CTC GAC GAA TCC 
AAC GAC ACC CTG TGC GCG TTG ACC GCA 
CTC GGC CAC CCC ATG CAG GAG ATA CTC 
CCG TTC GCC AAT CAG TTG TCC TCC ATC 
GGC GGA CAG CTC GAC GGA CGA ATC CAA 
ATT CCG GTG CAC CTG TCC ATC AGC GGT 
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wl 




Am aat rn.A 

Al/O AAI \AJf\ 


bb 1 




AAA 
AAA 


CAC 
bAL 


cm rtzr acc 


ATd 
A 1 b 




1 \K> 


PAT 
bA 1 


nr err citt 
bl 1 bit U/l 


bbb 


i 

1 oO 


GTC 


ACT 


GAG AGC GCA 


CCC 


180 


CCG 


GGG 


AAA GGT GGG 


TTG 


225 


GAT 


GCA 


CTG CCT ATC 


GTC 


270 


GAA 


CGG 


ATC GTC GCG 


CTG 


315 


AAA 


CCG 


TTC TCC CCG 


CGG 


360 


CTT 


CGT 


CGA ACC ACA 


GCT 


405 


CGA 


TTC 


GGT GAC CTA 


GAG 


450 


CTC 


CAC 


GGG ATA CCG 


CTC 


495 


CTG 


GCC 


TAT ATG GCC 


GCA 


540 


AGA 


TTG 


TTG CTC GAG 


GTG 


585 


GAC 


GCC 


ACC GTG ACC 


GAG 


630 


GAA 


GAA 


GAT CCC ACC 


AAA 


675 


GCC 


GGT 


TAC CGT TTC 


GAC 


720 
735 
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TCC 


CGT 


TGG ACC CTT 


GAA 


45 


GAG 


GCC 


CTG GCG GAT 


CTC 


90 


TCC 


GGG 


AGA GAA TTG 


CAC 


135 


ATC 


GAG 


GAA CTG ATG 


CCG 


180 


GAC 


AAC 


ACC GGA CCG 


GTA 


225 


AGC 


GCG 


CCG TGG CGC 


CGG 


270 


ATG 


TCG 


GGT GGC TGC 


GGC 


315 


ATT 


TCC 


TAT GAC GTG 


GCC 


360 


CGC 


GCC 


GCA GCC CTC 


CAC 


405 


CCC 


GTC 


ACA AGC GGA 


GAC 


450 


TAC 


GGA 


TCC GTG CCG 


GCG 


495 


GTC 


ACC 


CAA TGC ACC 


GAC 


540 


AAA 


CTT 


CAT CAA GAT 


CTG 


585 


ACC 


TTC 


GAT TCC AAT 


GTC 


630 


GGC 


TCC 


AGC ATC CGC 


GTC 


675 


GCT 


CCG 


CCA CGG CGC 


CTC 


720 


ACC 


GCC 


GAC TCC CGG 


GAA 


765 


CGT 


GAG 


GGA TTG ACC 


GAC 


810 


ACC 


ACC 


GGA GGT CGG 


TGG 


855 


ATG 


TGG 


ACC ACG GAG 


CGG 


900 



-7- 



(8) 




nffiW- 10-248578 



13 



14 



GAG TTC ATG GGA TTC AGC GTC CAT GTC CTG GAC ATC TCC GAG CGC 945 

CTG GCC GCC GAA CGC GCC CGC GAG GAA CAA CTC GAG GCC GAG GTT 990 

GCC CGC CAT ACC GCG GAG GAA GCC AGT CGC GCC AAG TCC ACG TTC 1035 

CTG TCC GGC ATG ACG CAC GAG GTC CAA ACG CCC ATG GCC GTT ATC 1080 

GTC GGA TTC AGT GAG CTA CTC GAG ACG CTG GAC CTG GAT GAA GAA 1125 

CGT CGT CAG TGC GCC TAC CGC AAG ATC GGC GAA GCC GCG AAA CAC 1170 

GTG ATC TCC CTG GTC GAC GAC GTT CTC GAT ATA GCC AAG ATC GAA 1215 

GCC GGC GCT ATC ACT CTG CAG GAC GAA GAC ATC GAC CTG TCC GAA 1260 

GAA GTT GCC ACC ATC GTG GAG ATG CTC GAG CCC ATC GCC CGT GAC 1305 

CGT GAC CGT GAC GTC TGC CTG CGG TAC GTC CCG CCG CAG ACA CCG 1350 

GTG CAC GTG TGC TCG GAC CGG CGG CGG GTG CGG GAA GTG CTG CTC 1395 

AAC ATC GTC TCC AAC GGG ATC AAG TAC AAT CGG CTC GGT GGT GTC 1440 

GTC GAC CCC CCA ACA GGA TCA GGG GCT GCT CGT CCG CGT CAG ACG 1485 

AGG GCC CCG GAC TAC CCA GCG ACG CCG ACG ACG AAC TCT TCG AGC 1530 

CCT TCA ACC GGC TGG GAG TCG AGG CCA CGG GGG TGC AAG GGT CGG 1575 

GGC TCG GTC TTG CGC TCT CCC GCG CGC TGA 1605 
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